Γ {Imxn^ when (m, n) = (1,1) (mod 4).
δκ/o
= ] (4/miWi) when exactly one of m and n is 1 (mod 4).
I (8/miWi) when (m,n) is (2, 3) or (3, 2) (mod 4).
Since 8 K/Q = 8 K/k 8 k/Q and δ fc/o = (Vm) or (2 Vm) according as m = 1 (mod 4) or not, the following useful result is obtained:
The different 8 = 8 Klk is determined (and hence the discriminant) by:
(n λ ) when n = 1 (mod 4). , (2/ti) w/ien m ^ 1 and n ^ 1 (mod 4).
Imaginary sub field k.
Although some of our results here will also apply to the real case we shall be primarily concerned with the case where k is an imaginary quadratic field. The main result of this section is: THEOREM 
I. If k = Q(Vm) is an imaginary quadratic field then K has an integral basis over k if and only if one of the following conditions hold:
(a) At least one of m or n is 1 (mod 4) and I = 1 or -m. 
The proof will follow from a series of lemmas. First, even when m is positive, it is easily seen that the conditions of Theorem I are sufficient for the existence of an integral basis. Table I are fulfilled, even when m is positive, then K has the stated integral basis over k. Proof. In each case it is a simple matter to check that the given basis is a basis of integers with discriminant equal to that given by Lemma I.
LEMMA II. Whenever the conditions of any line of
Our attention will now be directed to proving that the conditions of Theorem I are necessary for the existence of an integral basis when m is negative. 
has no integral basis over k when a is integer satisfying (α, m) = 1 and ap = 1 (mod 4). Finally if m --p with p = 1 (mod 4) then m = 3 (mod 4) so no integral basis exists for any n = 2 (mod 4).
3.
Real subfield k. When fc is a real subfield it follows from Mann's criteria and Lemma I that K will have an integral basis over k if and only if K = k(V2 e en x ) where e = 0 or 1 and 6 is a unit of k. Now every unit 6 of fc has the form e = ±e j 0 where e 0 is a fundamental unit and / is an integer. For any field k it is easily seen that el = b Q + c 0 Vra with b 0 , c 0 E Z. Since only the parity of / is important we shall assume that / = 0, 1_ or 3 with the latter choice being made to insure that 6 = b + c Vm with b.cEZ.
Furthermore when e 0 has norm -1 it is easily seen that / = 0 and whenever / = 0 the conditions of Theorem I are necessary and sufficient for K to have an integral basis over k.
From now on we shall only be concerned with fields k where e 0 and hence e has norm + 1. The following results on units will be very useful. Proof In our preliminary remarks it was observed that we need only consider fields
e en ι ) where e = ej (/ = 1 or 3)
has norm jM When one of m or n is 1 (mod 4) we wish to show that K = fcίVe/tj) exactly when I = u or υ. Since (3) z-5 \Zrun λ + t V rυn λ ven, = we see that k( Ven ι ) = K if and only if run x = n = ln x and rvn x = d = m^j or vice-versa. In the first case this reduces to / = ru and m x = rv, but m = lniι = r 2 uυ is square free so r = 1 and / = u. Similarly in the second case / = v. Thus (a) is proven. According to Mann [5, p. 170] an integral basis for K over k, when it exists, will be given by (4) where a is an integer of k satisfying with the last congruence following from Lemma VI. Thus / = 0 (mod 2) and bn λ = h 2 = 1 (mod 4) since bn λ is odd. Thus we take a = 1 here and an integral basis is given by the first line of Table II. When m ^ 1 and n = 1 (mod 4) then a = h + j Vm so and bn x = h 2 + j 2 m = 1 + m = 3 (mod 4) with the last congruence following because bn λ is odd. Thus a = 1 + Vm and an integral basis is given by the third line of Table II. Finally when m = 1, n ^ 1 (mod 4) congruence (5) becomes a 2 = 0 (mod 4) so a = 0 and an integral basis is given by the fourth line of Table II .
Suppose now (m, n) = (3,2) (mod 4). 
